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INTRODUCTION 

T r i b u t y l t i n  (TBT) has been found i n  h igh enough concentrat ions i n  

coastal  areas o f  C a l i f o r n i a   t o  pose a th rea t  to marine l i f e .  A 

survey o f  ten  marinas i n   s i x   Ca l i f o rn ia   l akes   conduc ted   du r ing   t he  

summer o f  1987 al 'so  revealed  high  concentrat ions  of  TBT i n  a 

freshwater  marina i n  Lake  Tahoe. The r e s u l t s   o f  more extensive 

m o n i t o r i n g   i n  September, 1987 ind icated an unacceptable  hazard t o  

a q u a t i c   l i f e  egists' i n  Tahoe  Keys Marina.  Observed  concentrations 

o f  TBT i n   t h e  Tahoe Keys Marina exceeded chronic  values (0.03 t o  

0.10 ug/L) and approached l e t h a l   l e v e l s  (0.30 t o  4.0  ug/L) for  

f i s h  and inver tebra tes .   T issue  res idue  leve ls   in  Lake Tahoe 

i n d i c a t e d   f i s h   i n   t h e  main body o f   the   lake  were a lso  exposed t o  

TBT. 



Sta te   leg is la t ion   enac ted   a t   the  end o f  1988 r e s t r i c t e d   t h e  use  of 

TBT-based pa in ts  on boats  shorter  than 85 f e e t ,   t h u s   p r a c t i c a l l y  

e l im ina t ing   the   re lease  o f  TBT i n  freshwater  harbors and g r e a t l y  

reducing  the  release in   sa l twater   harbors .  The s t a t e  Department 

o f  Fish and Game and Department o f  Food and A g r i C U l t U r 8  p l a n   t o  

con t inue   j o in t l y   mon i to r i ng  Tahoe Keys Marina and She l te r   I s land 

Yacht  Basin fo r   severa l   years   to   de termine ' the   e f fec t i veness   o f  

the  new regu la t i ons   i n   l ower ing  TBT residues I n  f r e s h  and 

saltwater  environments.  Shelter  Island  Yacht  Basin was chosen  as 

t h e   s i t e   f o r   s a l t w a t e r   m o n i t o r i n g  because o f   i t s   e x t e n s i v e   h i s t o r y  

of   environmental   monitor ing  of  TBT. 

Long-term mon i to r ing   o f  Tahoe Keys Marina and Shelter  Island  Yacht 

Basin began i n  summer 1988. A t  Tahoe Keys Marina  concentrat ion o f  

TBT i n  water decreased whi le   concentrat ions  in   sediment  and t i ssue  

remained unchanged from 1987. As a r e s u l t ,  the sampling  design 

will be modif ied i n  1989 t o   b e t t e r   t e s t  change which  might  occur 

i n  the  marina. 

OBJECTIVE 

The ob jec t ive   o f   the   mon i to r ing  program will be t o  determine 

s i g n i f i c a n t  change over  t ime i n   t h e  TBT and DBT concentrat ions i n  

water,  sediment and b io log i ca l   t i ssue .  p-I I r I T , r  i &c., ( l , J ( , ,  ;, L/ /CJi kd- lW-4 
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PERSONNEL 

This  study will be conducted j o i n t l y  by the  Department o f  F ish  and 

Game's (DFG) Pes t i c ide   I nves t i ga t i ons   Un i t ,  and the  Department o f  

Food and Agr i cu l tu re ' s  (DFA)  Environmental  Hazards Assessment 
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Program, under the   overa l l   superv is ion   o f   Br ian   F in layson (DFG) 

and  Randy  Segawa (DFA). Other  key  personnel  are l i s t e d  below: 

P ro jec t  Leaders - Jim  Harr ington (DFG), Bopnie  Turner (DFA) 

F i e l d  Sampling - John Waithman (DFA) 

Chemical Analysis - DFG, Water Pol lu t ion  Contro l   Laboratory  

Madeline Ames will be the  pr imary  contact   person  for   other 

STUDY DESIGN 

Monitor ing  Locat ions 

Sampling for  the  f reshwater  environment will occur a t  Tahoe Keys 

Marina, Lake Tahoe and for   the  sa l twater   env i ronment   a t   the  inner  

harbor   o f   She l te r   I s land Yacht  Basin, San Diego Bay, (F igure 1 ) .  

One s i t e   i n   S h e l t e r   I s l a n d  Yacht  Basin and th ree  i n  Tahoe Keys 

Marina will be monitored. 

1989 Schedule 

Sampling a t  Lake Tahoe will be conducted  on September 19-21,  1989. 

Sampl i ng a t  San Diego w i  11 b e  conducted  on Novernbe; 14-15,  1989. 

Therefore,  mussels will be t ransplanted  f rom Bodega Bay, 

C a l i f o r n i a   t o   S h e l t e r   I s l a n d  Yacht  Basin on August 2 0 ,  1989, t o  

a l l ow   fo r   t h ree  months bioaccumulation o f  TBT. 
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LAKE T A H O E  
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Figure 1 .  Locat ion  of   the  three TBT m o n i t o r i n g   s i t e s   i n  the Tahoe 
Keys Marina  area, Lake  Tahoe, C a l i f o r n i a .  



Co l lec t i on  

Water - A t  Lake Tahoe and San Diego, s i x  r e p l i c a t e  samples i n  

one- l i ter   po lycarbonate  bot t les will be c o l l e c t e d   a t  tr$.d$6$th. 1 - h  

Samples will be cooled on  wet ice,   then  f rozen on d ry   i ce ,  and 

k e p t   a t  O°C o r   l e s s   u n t i  1 analyzed. 

.v A f , , , ,  Iv,. 

Sediment - A cor ing  dev ice will be used t o ' o b t a i n * e i g h t  sediment 

samples f r o m   t h r e e   s i t e s   a t  Lake Tahoe and one s i t e   a t  San Diego. 

The upper 10 cm o f  each core will be removed f rom  the  cor ing 

device and placed i n  polycarbonate  jars. Sediment  samples will be 

cooled on wet ice,   then  f rozen on dry   i ce ,  and k e p t   a t  OOC o r   l e s s  

u n t i l   a n a l y s i s .  

B io ta  - A t  Lake Tahoe, f i s h  will be co l l ec ted   i n   t he   mar ina   a rea  

using g i l l  ne ts   se t  on the  bot tom  subst rate.   Twenty- four   f ish  o f  

the same species will be taken  from gill n e t s   t o  produce e i g h t  

composite samples conta in ing  3 f i s h  each. F i l l e t s   f r o m   b o t h   s i d e s  

o f  each f i s h  will be removed fo r   ana lys i s .  The target   spec ies 

will be t u i  chub - (G i l a   b i co lo r ) ,   bu t  if not  enough are  caught, 

Tahoe sucker  (Catostomus  tahoemis) will be used. F i sh  will be 

wrapped i n  aluminum f o i l ,   p u t   i n   a i r t i g h t   p l a s t i c  bags, placed on 

d ry   i ce  and kept  at,OOC o r ,   l e s s   u n t i l   a n a l y s i s .  

Approximately 1500 mussels (My t i l us   ca l i f o rn ianus )  will be 

co l lec ted   f rom Bodega Bay and d i v i d e d   i n t o  37 groups o f  40 

i nd i v idua ls .  One group will be re ta ined as a con t ro l  and the  

other  36 groups will be d i v ided   i n to   t h ree   se ts   o f   twe lve  groups. 
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The  mussel  groups will be  put into  nylon  bait  bags, transported to 

San  Diego  Bay,  and  suspended  on  weighted  lines from three docks 

in the area o f  Shelter Island  Boat  Harbor.  Ninety-days following 

the transplant, eight samples o f  mussels will- be randomly chosen 

from the 12 groups collected from one set. Three sets will be 

used in the case o f  vandalism. The entire body  of the mussel, 

excluding the shell, will  be removed  for  analysis.. Mussels will 

be wrapped in aluminum foil, placed  on dry i ce  and kept’at OOC or 

less until analysis. 

Moori nn Records 

Monthly  mooring records containing information on number o f  boats 

and their lengths at  each marina will be obtained by DFG  personnel 

from  harbor managers to estimate potential release o f  TBT into the 

study  areas. 

Chemistry 

The chemical analysis will  be  performed by DFG laboratory. TBT 

and dibutyltin (DBT) residues in sediment and  biological tissue 

will be determined by electron-capture gas chromatography using 

the method o f  Tsuda et a1 . (1986). TBT and  DBT concentrations in 

water will be determined by, flame photometric  gas chromatography 

using the method o f  Matthias et al.  (1986). 

Qual  itv Control 

Water - A portion o f  the volume  from the six replicate water 



samples from each s i t e  will be composited and d i v i d e d   i n t o   t h r e e  

s p l i t  samples f o r   i n t r a l a b o r a t o r y   q u a l i t y   c o n t r o l  and t h r e e   s p l i t  

samples f o r   i n t e r l a b o r a t o r y   q u a l i t y   c o n t r o l .  

Sediment - Sediment  cores will be thawed overn ight ,  and 

homogenized. A p o r t i o n   o f   t h e  volume f rom  the   e igh t   rep l i ca te  

sediment  samples  from  each s i t e  will be composited,. homqgenized, 

and d i v i d e d   i n t o   t h i e e  s p l i t  samples f o r   i n t r a l a b o r a t o r y '   q u a l i t y  

con t ro l  and th ree  samples f o r   i n t e r l a b o r a t o r y   q u a l i t y   c o n t r o l .  

'\ 

B i o t a  - Fish  f rom Lake Tahoe and mussels  from San Diego Bay will 

be thawed overnight,  A por t i on  o f  the  volume f rom  the  e ight  

r e p l i c a t e   t i s s u e  samples o f  b i o t a  will be composited, 

rehomogenized, and d i v i d e d   i n t o   t h r e e  s p l i t  samples f o r  

i n t r a l a b o r a t o r y   q u a l i t y   c o n t r o l  and t h r e e   s p l i t  samples f o r  

i n t e r l a b o r a t o r y   q u a l i t y   c o n t r o l .   S i m i l a r   q u a l i t y   c o n t r o l  will be 

done f o r   t h e  mussels. 

SamDle A 1  l oca t i on  ,, 

The DFG Water Pol lu t ion  Contro l   Laboratory  (WPCL) will be 

respons ib le   f o r   ana lys i s  o f  rep l icate  water  and sediment'  samples 

from Lake Tahoe and the DFA laboratory  w i  11 be respobs ib le   f o r  

ana lys is   o f   rep l i ca te   water  and sediment  samples  from San Diego. 

DFA will con t rac t   ana lys i s  t o  Cal-Enseco Laboratory, Sacramento. 

DFG will be respons ib le   f o r   rep l i ca te   t i ssue  samples  from  both 

Lake Tahoe and San Diego. The DFG labora tory  and DFA will 



1 

exchange  split water and sediment samples for interlaboratory 

quality  control. The U.S .  Navy Laboratory in San Diego will be 

used by DFG for  intralaboratory  quality  control of tissue samples. 



Estimated Number o f  Samples t o  be Analyzed 

DFG  DFA Navy m. 8Dqj-t- (Qc 1 m. S p l i t  (QCZ Split (QCy 
c .j ( I ' I  

Tahoe Keys 
Water 6 3 3 
Sed i menta 24 9 9 
F ish  0 3 3 

She1 te r  I s 1  and I 

Water 3 
Sediment 3 
F ish  0 3 

Tota l  : 
- 
46 24 

- - 
14 18 

- 

a 3 s i t e s   i n  Tahoe Keys Marina. 

- 
6 
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